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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Food 
Microbiology Sectional Committee had been approved by the Food and Agriculture Division Council. 

Apart from serving as indicator of faecal contamination, E, Coli is also known to cause gastrointestinal 
disturbances specially in infants and children in addition to travelier*s diarrhoea. Hence, presence of these 
organisms in food assumes greater importance. These pathogenic E, Coli are classified into five groups, 
namely, En teropathogenic£. Co//, serotypes, Enterotoxigenic £. Co//, serotypes, EnteroinvesiveK ColU 
serotypes, Enterohaemorrhagic £. Coli and Enteroaggregate (Enteroadhesive) £. Coli. It was felt 
necessary to formulate Indian Standard on the methods for detection, isolation and identification of 
£. Coli in foods so that a uniform basis for testing as well as interpreting the results is followed. 

For the sake of brevity, this standard does not cover in detail the requirements of common microbiological 
equipment, sterilization procedures and other routine matters generally well-known to the 
microbiologists. Wherever necessary, IS 5402 : 1969 ^Method for standard plate count of bacteria in 
foodstuffs' which covers these details, may be referred to. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for 
rounding off numerical values (revised)\ 
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Indian Standard 

METHODS FOR DETECTION, ISOLATION 
AND IDENTIFICATION OF PATHOGENIC 

E. COLI IN FOODS 



1 SCOPE 

The standard prescribes the methods for detection, 
isolation and identification of pathogenic £. ColL 



2 REFERENCES 

ISNo, 
5404 : 1969 

6850:1973 
6851 : 1973 



6852 
6853 

7127 



1973 
1973 
1973 



10232 : 1982 



3 TYPES 



Title 

Code of practice for handling of 
food samples for microbiologi- 
cal analysis 

Agar, microbiological grade 

Meat extract, microbiological 
grade 

Bile salts, microbiological grade 

Peptone, microbiological grade 

Tryptone, microbiological grade 

Guidelines for preparation of 
dilutions for microbiiogical 
examination of food 



The methods cover the pathogenic £ Coli of 
following groups: 

i) Enteropathogenic £. Coli (EPEC), 

serotypes, 
11) Enterotoxigenic E. Coli (ETEC), serotypes, 
iii) Enteroinvesive E, Coli (EIEC), serotypes, 
iv) Enterohaen^orrhagic E. Coli (EHEC), and 
v) Enteroaggregate (Enteroadhesive) £. Coli 

(EAEC). 

4 PRINCIPLE 

The scheme for detection, isolation and identifica- 
tion of EPEC, ETEC, EIEC, EHEC and EAEC 
involves following steps: 

a) Presumptive coliform test; 

b) Test for identification of typical coliform 
bacilli (E, Coli or faecal coli); 

c) Serological identification of EPEC, ETEC, 
EIEC; and 

d) Confirmation of various strains. 



5 CULTURE MEDIA AND REAGENTS 

5.1 Nutrient Broth 

Mix and dissolve by heating 10 g peptone (see 
6853 : 1973), 10 g meat extract (see IS 6851 : 1973), 
5 g sodium chloride, in 1 000 ml water. When cool, 
adjust pH to 7.5 to 7.6. Remove precipitate by 
filtration through a filter paper. Sterilize by 
autoclaving at 12VC for 15 min. Store in a 
refrigerator till use, 

5,1.1 Nutrient Agar 

To the nutrient broth (5,1) add agar (see IS 6850 : 
1973) in such a concentration as will solidify and 
produce a sufficiently firm surface when poured in 
sterile petridishes. Usual concentrations required 
vary from 1.5 to 3.0 percent. Dissolve the agar in 
the nutrient broth and sterilize by autoclaving at 
12rC for 15 min. Prepare plates and slopes from 
sterile nutrient agar. 

5.2 Mac Conkey Broth Medium 

5.2.1 Single Strength Medium 

Dissolve by steaming in 900 ml of water, 20 g pep- 
tone (see IS 6853 : 1973), 5 g sodium taurocholate 
or bile salts (see IS 6852 : 1973) and 5 g sodium 
chloride. Filter while hot through a filter paper, or 
a plug of cotton wrapped in gauge and placed in a 
funnel. AdjustpH of the filtrate to 7.3 at 50X or 
to 7.5 at room temperature. Add 100 ml of 10 
percent aqueous solution of lactose and 3.5 ml of 
2 percent solution of neutral red in 50 percent 
ethanol. Mix thoroughly, distribute into sterilized 
flasks or tubes and sterilize by autoclaving at 1 15*'C 
for 15 min. 

5.2.2 Double Strength Medium 

The procedure is same as given in 5,2.1, except that 
all the ingredients are doubled in amount men- 
tioned in 5.2.1 and dissolved in 1 000 ml water. 

5.3 Tryptone Water 

The medium consists of 10 g of tryptone (see IS 
7127 : 1973) and 5 g of sodium chloride in 1 000 
ml of water; adjust to/?H 7.4. Place in tubes in 5 ml 
and sterilize at 121^C for 15 min. 
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.'/ ^ '' . :oidimethyi-amiiio-beiiza!dehydem75 
\ r .;i . '^ ^ «r or so-aoiyl alcohol by healing gently 
'^^ v '■ .<, '.'-injin controliec! at approximately 50 to 
'^ 'T C .^ .ia add 25 ml of concentrated 

1 ij . i/S'^ ^rm nc^u slowly. The reagent shall be light 
'v.Jlowk^ agiii orown. Protect from light and store 

r -''^^i^i^it Creeii Lactose Bile Broth 

..'lUd'c inc medium consisting of 2 percent 
xhyarai',0 ox bile, one percent lactose, one per- 

nr )cn« )ne. and 13 ml of LO percent solution of 
^ ' n .am *-rccn in water with final p¥l 12 ± 0.1 . 

- O !>, — Wherever avaiUibie, dehydrated media may be 
ijseu 

6 ISOLATION 

6.1 Fresoniptive Coliforiii Test 

6,1.1. Prepare serial dilutions of the sample {see 
IS 10232^: 1982), The choice of dilutions depends 
upon the type of samples to be tested. Transfer 
1 nil of the sample and its dilutions (1:10 and 1:100) 
into Mac Conkey's broth tubes {S21) In iriplicate. 

6.1,2 Production of Acid and Gas 

Incubate the tubes for 24 h at ST^'C and observe for 
the production of acid and gas. The productionH^f . 
acid is indicated by change of colour of the medium. 
Production of gas is observed in the Durham's tubes 
which may be partially or completely filled with gas. 
If no change is obser\^ed, incubate for another 
period of 24 h and record the observation. 

7 TEST FOR IDENTIFICATION OF ITPICAL 
COLIFORM BACTERIA. (FAECAL 0.R E,COLI) 

7.1 Elikma^^s Test 

7T..i Inoculate BGLB b.roth tubes (5,5) with a 
loopful of the culture from a positive presumptive 
coliform tube (6,L2) in triplicate. 

7.1.2 Incubate the tubes for 24-48 h at 44^ and 
observe for the production of acid and gas. Only 
faecal E. Coli strains are capable of producing acid 
and gas in BGLB broth. 

7.2 Test for Indole Production 

7.2.1 Incubate 3 tubes of Tiyptone water (5.3) each 
with loopful of culture from positive presumptive 
coliform test tube (6,1.2). 

7.2.2 Incubate the inoculated tubes at 44''Cfor 
24 h. Add 0.5 ml of the Kovac's reagent (5.4) to the 
tubes, mix well and examine after 1 min. The ap- 
pearance of red colour indicates the presence of 
indole. The appearance of yellow colour is a nega- 
tive reaction. 



8 SEROLOGICAL 
E^COLI STRAINS 



[BENTIFICATION 



8T Serological identification i^l L 
depends upon the detection of O, i. 
tigens^ though most o,ften only O jnl'^^ :i 

8,2 Determinatiori of *0- Antigen ' i '> 

8.2.1 This needs inactivaiioo ol K ^ 
cause 'O' Inagglutinabiliiy). 

8.2.2 Suspend the growth irom an 
tiire in saline to given fairly light ^us ,;i 
7.5 X 10*^ organisms/nil). .Heat uil ^ 
12rC for 2 h 30 min to inactivate Kt . 
K antigens are of B type, heating at 
will be sufficient). Transfer IoodIu*^ * 
suspension on to a clean glass sbue. - 
different pool of O, K sera (O sera i 
the drops of antigen on the siiue. 
gently, Obser\'e for agglutination h^ 
strong and clearly visible within oi\i 
and late agglutination reactions T 
taken into account. Always a ;> 
should be used in carrying out ^hd^ 
reactions. 



a^n i'lpicn 



iV < 

'he j.mu, 
^ aiknk ^ " 

jie con lb ^ 



8,23 If the agglutination is seen with any one of 
the pools of O-K antisera (or O antisera), then the 
sam,e antigen should be checked with all the in- 
dividual factor sera that constitute the pool to ar- 
rive at the 'O' antigen of the strain in queslion. 

S2A The results of slide agglutination should be 
confirmxd by tube agglutination. 

83 Tube Aggliitin.atloii 

Make serial dilutions of the antiserum (identified 
as above) in 0,5 ml volumes in saline from 1:10 to 
1:640 round bottomed glass tubes of approximately 
9 mm X 85 mm size are suitable. To each, add 
0.5 ml of the antigen suspension. This doubles the 
dilution of the serum. A control tube should be set 
up containing only the antigen and saline (0.5 mi 
each). Shake the tubes and incubate in waterbath 
(50'^C) overnight. Examine for agglutination. Ag- 
glutination titres 1 in 20 are insignificant. Titres at 
or near the stated litre of the serum are significant. 

9 CONFIRMATION OF 
ENTE.R0PAT110GENICnT OF EPEC 
STRAINS 

9.1 As the mode of pathogenicity of EPEC strains 
is not clearly understood, no standard methods are 
available for determination of enteropathogenicity 
except serotyping (jcx^ 8). 
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id CONFIRMATION OF 
ENTEROTOXIGENCITY OF ETEC STRAINS 

EXEC are known to produce two types of toxins; (i) 
heat labile toxin (LT), and (ii) heat stable toxin 
(ST). Heat labile toxin (LT) is detected by both 
in~vitro methods (Biken test and tissue culture 

methods) and in-vivo method (Rabbit ileal loop 
assay method), 

WA BlkenTest 

This test holds promise of being the simplest and 
most practical for laboratories with limited 

facilities while at the same time being reliable, 

10J..1 Principle 

The specific antitoxin reacts with toxin liberated by 
an actively growing organism on a special medium 
and produces a line of precipitation at the sites 
where they meet in optimal proportion. 

W.1.1 Apparatus 

The Biken tes: kit. 

ICL 13 Media and Reagents 

m A3 A Biken agar Plx 2 

Composition (for 100 ml): 

Casamino acid 

Yeast extract 

NaCl 

K2HPO4 

Glucose 

Trace Salts Solution 

(5% MgSO, 2% CoCi6, 6.H2O and 

0.05 ml 0.5% FeCb) 

Noble agar or agarose 1.5 g 

Adjust pU to X5 with 1 M NaOH. Sterilize by 
autoclaving at 121^C for 15 mui and distribute 
15 mi in test tubes for each plate, 

■ IOJ.3,2 Lincomycin 

Z7 mg/mi (it increases toxin production), 

10,1 J3 Polymixin B disc 

6 mm discs containing about 50G lU (it helps toxin 

release). 

10,13.4 Anii-LT serum 

The optimal dilution of the antitoxin has to be 

predetermined by testing two-fold dilutions (for 
example 1:2 to 1:32) of the antitoxin against the 
toxin antigen by the gel-diffusion technique. This 
is carried out in a Petri-dish using a media contain- 
ing L5 g of Noble agar in 100 ml of phosphate buffer 
solution (0.01 M) with 0.25 percent sodium azide. 
Punch one central well for the toxin antigen and 



2.0 g 
1.0 g 

0.25 g 

1.5 g 
0.5 g 



other well around it at an equal distance for dif- 
ferent dilutions of antitoxin. The optimal dilution 
lies between the two highest dilutions showing lines 
of precipitation after overnight incubation, for ex- 
ample, if the highest dilutions showing precipita- 
tion are 1:16 and 1:8, the optimal dilution for 
working purposes is 1:12. 

10.13.5 Pure LT for determining the optimal 
w^orking dilution of antitoxin. 

ICU3.6 Gel puncher, 4 mm diameter. 

IO0I3.7 Template for inoculation of strains. 

WAA Procedure 

10.1.41 Transfer 0.5 ml of lincomycin solution 
(10.13,2) to a sterile Petri-dish 90 mm in diameter. 

10.1.4.2 Dissolve Biken agar No. 2 on a boiling 
water-bath. Cool the medium to about 50 to 60X, 
and pour into the Petri-dish containing lincomycin 
solution. Mix well by rotating the plate at least 10 

times. Prepared plates can be stored at 4''C for 3-5 
weeks if kept in a plastic bag to prevent drying. 
Before using freshly prepared media, dry the agar 
surface. 

10.1.4.3 Inoculation of test cultures 

Spot inoculate the test strains to ensure a fairly 
large area of confluent growth around the site 
where the central well will be punched. Allow for 
a distance of about 4 mm between the inner edge of 
the growth " nd the margin of the site of the central 
well and take care that the strains do not touch each 
other when they grow during the incubation period. 
Four test cultures, or three test and one positive 
control culture, may be inoculated around each 
central well. 

10.1.4.4 After 48 h of inocubation, put a polymyxin 
B disc on top of the growth of each strain. Incubate 
for 6 h. 

10.1.4.5 Punch a w^ell (4 mm in diameter) in the 
centre of the area so that the distance between the 
well and the edges of the growth is about 4 mm. Put 
20 /d of the optimal dilution of the antiserum 
against LT into the central well. Incubate again for 
20-24 h. 

10.1.4.6 Examine for lines of precipitation in the 
zone between the growth and the central well The 
lines may not always be very distinct at this time, 
but are seen better after further incubation for 
15-20 h, or when the plates are placed on a light box 
with black background. The precipitation bands 
developed can be stained with commasie blue (0.1 
percent) to make them more prominent. 
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10.2 Rabbit LIgated Ilea! Loop Test 

10.2.1 Reagents and Apparatus 

In addition to the usual microbiological apparatus, 
the following are required. 

10.2.1.1 Animal operating board 

iO.2.1.2 Clippers 

10.2.1.3 Hypodermic syringe with 25 gauge needle 

10.2.1.4 Stainless steel wound clip^^ 0.9 cm. 

10.2.1.5 Surgical thread 

10.2.1.6 Sodium pentaharbitone, 3 percent. 

10.2.1.7 Ether 

10.2.1.8 Normal saline 

10.2.1.9 Ham 's F-10 Nutrient Mixture 

10.2.2 Procedure 

10.2.2.1 Select three albino rabbits weighing about 
2 kg each. Supply them with water but no food for 
24-48 h before surgery. Restrain rabbits on their 
back using a small animal operating board. 
Remove abdominal fur with clippers. Using the 
clean technique and employing general anaesthesia 
(1 ml of 3 percent sodium pentabarbitone/kgbody 
weight followed by ether inhalation), make a mid- 
line incision, identify and gently lift out the small 
bowel from the abdominal cavity, taking care to 
keep it moist with sterile saline. Tie a single cotton 
suture around the proximal end of the small bowel 
5 cm below the stomach. 

10.2.2.2 Inject 10 ml of sterile saline into the upper 
small bowel using a 25-gauge needle. Gently 
manipulate the saline between two fingers down 
the bowel and into the caecum. Place another tie 
above the ileo-caecal junction. 

10.2.2.3 Tie off a series of 5 cm segments, starting 
proximally, with 2 cm segments separating each 
5 cm segment. As many as 10-15 of the 5 cm seg- 
ments can be isolated in o 2 kg rabbit. Do not 
injure blood vessels or uiterrupt the blood supply 
to the intestine. Inject positive control filtrates, 
saline controls, and test supernates or filtrates, 1 ml 
per 5 cm segments, using a sterile tuberculin syringe 
and 25-gauge needle for each injection. Whole live 
cultures can be used as a screening test for 
entero toxin; however, positive results must be con- 
firmed using filtrates. Inject the culture filtrates in 
triplicate into three rabbits. Randomize the injec- 
tion pattern so that test filtrates and controls are 
present in proximal middle, and distal regions of 
the small bowel. Injection should be made into the 
antimesenteric border of the intestine near the 



separating ligature so that the site can be tied off 
with another ligature. Close the peritoneum with 
suture and close the skin with sutures or 0.9 cm 
stainless steel wound clips. 

10.2.2.4 After 18 h, sacrifice each rabbit with in- 
travenous phenobarbitol or by 5 ml of air rapidly 
injected by the same route. Open the abdomen and 
excise the small bowel with ligated segments intact. 
Postitive loops appear angry and distended with 
clear to brownish, or rarely, haemorrhagic fluid, 
and the negative loops remain collapsed. Measure 
the volume of fluid in each positive segment by 
aspirating into a syringe and dispensing into a 
graduated cylinder. Measure the length of the 
empty segment in cm. 

10.2.2.5 Interpretation of the results 

Determine the ratio of fluid accumulation (ml) to 
the length (cm) of the loop. An average value for 
the three rabbits is calculated. A value of LO or 
greater is considered positive in the 18 h test. Ex- 
clude results in a rabbit if the saline-control seg- 
ment contain V measurable fluid with a ml/cm ratio 
ofLOatlSli. 

10.3 Y-1 Adrenal Ceil Tissue Culture Assay 

10.3.1 The Y-1 adrenal cells are maintained in 
monolayer culture in Ham's F-10 nutrient mixture 
(RAM). Prepare the medium from a dry powder or 
from a lOX concentrate. In either case, each litre 
of medium is supplemented with 150 ml horse 
serum, 25 ml foetal calf serum, 40 mg of gentamicin, 
and 100 000 units of penicillin. Adjust the/?H with 
NaHCOa to 7.2. Sterilize by pressure filtration 
through a 0.22 ja membrane filter. Aliquot the 
medium using sterile technique and freeze at -20°C 
until use. Once thawed it may be stored at 4°C for 
up to 1 week, if kept sterile bacterial quality control 
should be done by adding 0.2 ml of medium to 
Mueller-Hinton broth and incubating for two 
weeks. Obseive for turbidity indicating contamina- 
tion. 

10.3.1.1 Routinely, tissue culture flasks with a 
75 cm^ growth area are filled with 25 ml of medium 
and incubated at 37°Cina5 percent C02humidified 
atmosphere. All cell manipulations are done in a 
laminar flow hood, and cells are examined using a 
substage phase microscope, 

10.3.2 Weekly Procedures for Tissue Culture Assay 
and Maintenance 

10.3.2.1 Day 1 

Asepticaily suction the F-10 medium from the con- 
fluent monolayer (one week of growth in Cask). 
Wash the cell monolayer with 5 ml sterile phos- 
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phate-buffered saline (PBS) and remove with suc- 
tion. 

Add 1.5 ml of 0,2 percent trypsin to the flask and 
leave the trypsin covered monolayer at room 
temperature until cells begin to loosen from the 
plastic surface (5-10 min). 

Add 5 ml of F-10 medium to the flask to neutralize 
the trypsin (The Ham's F-10 is stored at -20^C and 
should be thawed and brought to 3TC in a water- 
bath prior to all medium changes and cell subcul- 
turing). If any monolayer remains, scrape it from 
the flask surface with a sterile rubber scrubber or 
suitably aspirate and flush with medium. 

Transfer the suspended cells (approximately 
6.5 ml) to a sterile control centrifuge tube and 
centrifuge at 500 to 1 000 g for 5 min. 

Suction off the supernatant leaving a sediment of 
Y-1 adrenal cells in the centrifuge tube. Re- 
suspend the cells in 5 ml fresh F-10 medium with a 
Pasteur pipette . Using a Pasteur pipette despense 
six drops of the cell suspension into each flask to 
which has been added 25 ml fresh F-10 medium. As 
a general rule 2 flasks are carried. 

For the toxin assay, which is run in flat-bottomed 
96 well microtitre plates, make a 1:10 to 1:100 
dilution of the cell suspension. The suspension is 
dispensed, approximately 0,15 ml per well. There- 
fore, one flask usually can fill 12 to 25 plates. Stack 
the plates and cover the top plate to prevent con- 
tamination and evaporation. 

Place flask (with loose caps) and/or microtitre 
plates in the CO2 incubator. 

103.2.2 Day! 

Check flasks and/or wells under the microscope for 
evidence of cell growth. 

103.2.3 Dayl> 

Change F-10 medium in the stock flasks by suction- 
ing off the old medium and replacing it with 25 ml 
fresh F-10. Do not change the medium in the assay 
plates. 

In the Late Afternoon of Third Day — Using a Pas- 
teur pipette, inoculate each well of the microtitre 
plates containing a monolayer of Y-1 adrenal cells 
with 2 drops of the toxin supernatants or whole live 
broth cultures (including controls). Be sure the 
microtitre plates and appropriate record sheets are 
coded before the actual transfer. After 15 to 
30 min, suction the medium from each well of the 
plate, being careful to touch only the corner of the 
well so as not to damage the monolayer. Wash once 
with medium and remove with suction. Finally, 



add 0.15 ml of medium to each well. During the 
washing procedure wash only half of the plate at 
one time to prevent drying of the monolayer. Res- 
tack microtitre plates and incubate in CO2 at 37°C 
overnight. 

103.2.4 Day 4 (morning) read assay 

LT causes rounding of Y-1 adrenal cells. 

10.4 Chinese Hamster Ovary (CHO) Cell Assay 

10.4.1 Pi'eparation of Medium 

The CHO cells are grown in Eagle's minimum 
essential medium (MEM). To prepare the medium, 
follow manufacturer's instructions for dissolving 
powdered MEM. Add lOO/ig/ml streptomycin and 
100 units/ml penicillin G per litre. Mix well Filter 
through a 0,22 /i millipore membrane filter. Asep- 
tically, aliquot two 90 ml amounts into 280 ml screw 
cap flasks. Add 10 ml of sterile calf serum (CS) to 
1 flask and 10 ml of CS and 1 ml of sterile foetal calf 
serum (FCS) to the other. The two flasks contain- 
ing 10 percent CS and 10 percent CS plus 1 percent 
FCS and the remaining MEM with antibiotic can 
be stored at 4^C for not more than 3 weeks. 

10.4.2 Maintenance of Tissue Cultiwe 

Obtain Chinese hamster ovary cell culture from a 
laboratory that is routinely conducting this assay. 
Cells must be frozen in dry ice during shipment. 
Using Pasteur pipette, add a drop of cell suspen- 
sions to 4.5 ml of the MEM medium with 10 percent 
calf serum (CS) and antibiotics in a 25 cm" tissue 
culture flask. Two or more flasks are routinely 
carried. Maintenance of the tissue culture requires 
weekly passage to fresh medium. To determine the 
time for passage, observe cells for confluency in the 
monolayer using a substage phase microscope. 

10.4.2.1 Passage of cells 

Cells are passaged at least once a week and 2 flasks 
are routinely maintained. Fresh MEM with 10 per- 
cent CS and antibiotics should be added the day 
before passage. Simply decant the old medium and 
add 4.5 ml of the fresh medium. 

Decant MEM with 10 percent CS and antibiotics 
from confluent cells. Add 2 ml of 0.25 percent 
trypsin, wash over cells for about 5 min and decant. 
Incubate at 3TC in 6 percent CO2 for 20 min with 
the monolayer side of the flask up. Add 2 ml MEM 
with 10 percent S and antibiotics to stop trypsin 
digestion and agitate to suspend all cells and break 
up any clumping. Take the cell suspension into a 
sterile centrifuge tube and spin down at 800 rpm for 
5 min at room temperature. 
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Add desired quantity of cell suspension to a new 
tissue culture flask with fresli MEM with 10 percent 
CS and antibiotics. The amount added may be ad- 
justed to achieve new monolayer cell confluence at 
a specified time point. Usually one drop of the cell 
suspension from a Pasteur pipette into 4.5 ml of 
medium should reach confluency in 3 days. In- 
cubate at 3TC in 6 percent CO2. 

10.43 Assay for Enterotoxin 

Two to four day old cultures are preferred for LT 
assay. Fresh MEM with 10 percent CS plus 1 per- 
cent PCS and antibiotics should be added the day 
before the assay. Simply decant the old medium 
and add 4,5 ml of the fresh medium. Decant MEM 
with 10 percent CS plus 1 percent PCS and an- 
tibiotics from confluent cells. Add 2 ml of 0,25 
percent trypsin, wash over cells, and decant quickly. 
Incubate at ?>TC in 6 percent CO2 for 20 min with 
the monolayer side of the flask up. 

Add 2 ml MEM with 10 percent CS plus 1 pecent 
PCS and antibiotics to stop trypsin digestion and 
agitate to suspend all cells and break up any clump- 
ing. Dilute the cell suspension further in MEM 
with 10 percent CS plus 1 percent PCS and an- 
tibiotics to a concentration of approximately 2 x 
lO'^ cells/ml Dispense 0.20 ml of cells into each 
Lab. Tek chamber (eight. chamber slide).. Add ap- 
proximately 0.02 ml toxin or E, Coli culture super- 
natants {see IIX) to the Lab Tek Chamber. Each 
test should include filtrates from both positive and 
negative control cultures. Incubate in 6 pecent 
C02at37°C 

Read assay at 20-24 h and not later than 24 h, after 
pouring off all fluid and fixing the cells in 10 percent 
buffered formalin or 100 percent methanol for 5 
min; some prefer to stain with giemsa (1:40) for 
20 min„ Lab Tek chamber slides are dissembled and 
treated as slides that is stained in Coplin jars, 

10.4,4 Result 

The number of elongated cells in each 100 cells may 
be counted and recorded, or a '4-' or '-' interpreta^ 
tion may be made when the reaction is not ques- 
tionable. Elongation is defined as bipolar and 
three times longer than wide. Greater than 10 
percent elongated cells is considered positive. 

10.5 Iiifaoit Moose Test for Detection of Heat 
Stable (IIT) Eiiterotoxifi 

W3X Select 2-3 days old infant suckling mice. 
Inject 0,1 ml of the test inoculum mixed with 50,^1 
of 0,5 percent Evans blue dye intragastrally into 
each mouse separately, the control being injected 
by the same amount of peptone water. Secrifice the 
animals after 4-5 h and examine the gastrointestinal 



tract. Record the distension of Gl. Tract if any. 
Determine fluid accumulation ratio by dividing tlie 
weight of the G.L Tract with the total body weight 
of the mouse. A ratio of 0.09 or more is considered 
as a positive reaction. Thef, Co// strain producing 
this value is considered enterotoxigenic. 

11 CONFIRMATION OF EIEC STRAINS 
(SERENYTEST) 

ILl A few strains of £. Coli cause dysenteric 
symptoms like shigellosis frequently with blood and 
mucus in the stooi» These £. Coli strains are usually 
non-motile, lysine negative, slow in fermenting lac- 
tose and produce little or no gas. Invasive £. Coli 
found so far belong to a limited number of 
serotypes^ but as the antisera are not generally 
available, such strains are indentified by the Sereny 
test, which is very reliable. 

11,2 Procedure 

Inoculate the test strain into a heart infusion agar 
(HIA) plate and streak without flaming the loop 
between quadrants on the plate so that maximum 
growth will be obtained. Incubate the plate at 37°C 
for 18-24 h. Remove the growth with a cotton swab 
and suspend it in 1 ml of physiological saline. In- 
oculate a drop (50 jal) of this suspension Into a 
guinea pig's eye, using a sterile pasteur pipette. Be 
sure not to traumatize the eye. Inoculate only one 
eye. The other eye may serve as negative control. 
Known positive shigella strains may be used in a 
separate guinea pig as a positive control. Observe 
the guinea pig's eye daily for 72 h for development 
of keratoconjuctivitis. Guinea pigs with redness 
and swelling of the eye are considered positive. If 
the test is positive, report: invasive £*, ColL 

NOTE — Positive guinea pigs cannot be reused. They are 
infectious and their carcasses should be disinfected by 
autoclaving or by other means before they are discarded, 
Guinea pigs may be reused, however, if they were negative in 
previous tests, using the eye not used previously. 

12 ISOLATION OF 
ENTEROI-IAEMORRHAGIC E. COLI (EIIEC) 

12.1 Apart from the ordinary characteristic of 
E. Coli, Enterohaemorriiagic£. Coli O157H7 can be 
distinguished and identified biochemically from 
other E, Coli as it is 100 percent sorbitol non-fer- 
menter and 100 percent ducitol and raffinose fer- 
menter. These characters are used as screening 
tests for identifying the organism. 

Non fermentation of sorbitol is observed on Sor- 
bitol Mac Conkey Agar Medium (SMAC) and on 
Sorbitol Liquid Broth. 
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I .. P'reparaliOH of Sorfollol Mac Conkej Agar 
.-.'u^^ (SMAC) 

""" c^^ i[y jkC media is prepared with Mac Coiikey 
1^- oa.se 40»0 g (without lactose) and D-sorbitoi 

^x Jonkey Agar Base Contains 
-eoione — - 2,0 percent 
jDciicm laurocholate — 05 percent 
.Viar — 3.0 percent 
Distilled Water — 100 ml 

2.3 Procedore 

'Tsi Dcptoneaiid taurocholateis dissolved in the 
^ I set Dv shaking and heating. Agar is added in it 
dnd is dissolved in liie steamer or autoclaved» If 
iLCcssaT]\ clear by filtration, pH is adjusted to 7,5, 
lici 40,0 g of Mac Conkey agar base, 1 percent D- 
^>cTbiinl aB,d neutral red is added and mixed proper 
./ 'n 1 000 ml of distilled water. Heat in tlie 
^Liioclave with free steam (1.00'^C) for 1 h thee at 
: 1 5'^C for 15 min. Pour in the plate and preserve the 
. laic in refrigerator till use. 

Sorbitol Mac Conkey Agar Medium is Bsed, as it is 
a differeniial and selective medium^ for 
Eeterohaemorrhagic£. CoiiOisiHi. Here instead 
of lactose, sorbitol is used because EHEC O157 H? 
do not ferment sorbitol that is EHEC O157H7 is 
iioii-sorbitol fermenier (NSF)» In contrast, other 
.£ Coll ferment sorbitol Sorbitol Mac Co.n.key agar 
plate is incubated at 37^C for overnight after the 
priman^ inoculatioo. Non-sorbitol fermenting 
£, Coil colonies are picked up and subcultured to 
obtain the pure NSF growlL 

12.4 Cliaracterisailon of Eiiteroliaemorrhagic 
E. CqU (EHEC) 

12.4 J Colony Characteristics 

Ob primary isolation, colonies are translucent, 
large, thick, moist, smooth. The colonies are 
similar in appearence to non- lactose fermenting 
colony 00 Mac Conkey agar that is colourless and 
contrasted well with bright pink colonies of sorbitol 
positive organism of the faecal flora. EHEC 
colonies therefore are easily recognisable on 
SMAC medium culture where as they are indistin- 
guishable from faecal flora in Mac Conkey agar 
culture medium, 

12o4.2 Preparation of Sorbitol Liquid Media 

At first base media is prepared by adding the 
following ingredients: 

Peptone — 1 percent 
Sodium chloride — 0.5 percent 
Distilled water — 100 ml 



Aoove ingredients are mixed and autoclaved at 

. ."^C. for 15 min. Add 1 percent Aiidrade's in- 

^' eator aad adjust the j?H to 7„&, Then 1 percent 

: ^^)rc^':ol is added in the base media which is again 

" ^ mx n the autoclave under free steam for one 

^ ler dispensing in small tubes with Durham's 

e<. 

^^ -3 Procedure of the Sorbitol Fermentation Test 

ioccidte the media with the organism and iii- 
,,^Oaie ai 5TC overnight 10 observe the fermenta- 
iOn. ZKEC is sorbitol non-fermenten 

" . ^ preparation ofDulcitol and Rafjmose Liquid 

{ere )asj media is prepared as in the case of sor- 
lot liqi^id media. After adjusting the pH and 
^.td'ticp of Andrade's indicator add 1 percent raf- 
'iiv>K. and 1 percent Dulcitol separately to the base 
vi\cii I '^he media is again sterilised by free steam- 

Hu ^^tti dispensing in small tubes with Durham's 

. -1.5 ?} ocedure of the Didciio! and Raffinose 
-e'inenuidon Test 

Inoculate both the media with the or^ianisrn and 
incubate at 3TC overnight ana o.\sen;c 'or fermen- 
tation. EHEC COisyH? is VjO DCixc,:t positive to 
Dulcitol and Raffinose ferme a uion " t 



12,4 J Slide Agghiiination 7 
EHEC 



\}^r Co iPaiion of 



Now for confirmation ol me ori^anism as 
EnterohaemorrhagicE. Coli the slide aggiutinaUoii 
test may be performed by O157 and H? antiserum, 
respectively. 

12.4.7 Procedure of the Slide Agglutination Test 

E. Coli colonies are emulsified in saline on a grease 
free, diy microscopic slide. This is kept at the left 
side of the slide as control. Another emulsion is 
prepared in the same way and is kept on the right 
side of the slide. One loopful of the O157 antisera, 
is added to the emulsion to be tested, and is ob~ 
ser\^ed for agglutination. 

Procedure of the slide agglutination test with Ff? 
antiserum is same as previous one. 

13 IDENTIFICATION OF 
ENTEROADIIERENTE. COLJ (FAEC) 

Some EFEC tend to adhere to intestinal mucosa in 
vivo. Majority of EFEC strains isolated from out 
breaks showed mannose resistant adhesion to 
HEp2, whereas normal flora of E Cod rarely ad- 
hered. 

Two distinct pattern of EPEC adherence is noted 

a) Localised adhesion (LA), and 

b) Diffuse adhesion (DA). 
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LA pattern is characterised by organisms attaching 
to one or two small areas of the cell surface in 
microcolonies, whereas DA pattern attaches in a 
scattered pattern to the whole of cell surface. 



Cell Lines used ■ 



HEp-2 
Hela 



It is thought that identical results are obtained in 
adhesion assays. However, some workers report 
that some isolates adhere to Hela and not to HEp-2 
cells. 

The adhesion property is thought to be plasmid 
mediated (size 50-70 M Da) and known as EPEC 
adhesive factor (EAF). 

A DNA probe composed of 1 K Da portion of 
EAF plasmid has been developed by isolating plas- 



mid fragment of adhesion. This probe has been 
used to detect EPEC in epidemiological studies and 
hybridization with the probe correlates well with 
the production of LA. 

The ability of EPEC to adhere to HEp-2 cells, in 
localised manner and to hybridize with EAF probe 
was most commonly found amongst EPEC 
serogroups O55, Om, O119, O127, O128 and O142 
(called Class-I EPEC). These strains are most com- 
monly associated with outbreaks of infantile diar- 
rhoea. 

Strains showing DA and no adhesion to HEp-2 
cells belong to serogroups less commonly in- 
criminated in out breaks of diarrhoea and belong 
to EPEC serogroups O44, Oscy and O144 (Class II 
EPEC). 



